To test the efficacy of green tea with that of conventional topical metronidazole powder by comparing the rate of malodorous score reduction using the verbal numeric scale (VNS).
INTRODUCTION
Fungating malignant wounds are caused by primary or metastatic tumour infiltrating through the skin 1 . Unless the tumours are controlled by anti-cancer treatments, the fungating wounds will continue to proliferate and cause destruction to the skin or adjacent structures. Fungating malignant wound is a constant physical reminder of the disease progression to the patient who has the cancer and it also affects them psychologically, socially and financially. Often the fungating wound is very challenging to manage because of its odour, excessive exudate and bleeding. The proliferative growth, loss of vascularity and formation of necrotic tissue often lead to colonisation of microbial growth; however only a relatively small proportion will develop wound infection 2, 3 . The colonisation of non-sporing anaerobes releases volatile fatty acid as a metabolic end-product, which is responsible for the offensive odour and copious exudate 2, 4, 5 .
Odour control has been a great challenge for wound management as the offensive odour can have detrimental effects on the psychological and social wellbeing of the patients and their caregivers 6-8. It often leads to social embarrassment, disgust, helplessness, social isolation and depression 9, 10 . It also further exacerbates the misery of advanced and uncontrolled cancer, intensifying patients' Proceedings of Singapore Healthcare  Volume 23  Number 1  2014 sense of helplessness, worthlessness and social isolation. Thus, the ability to control odour within the shortest time will enhance or improve the quality of life for the patients and their caregivers.
Treatment of malodorous fungating wound varies from sugar paste, honey, charcoal powder, yoghurt, larval therapy, green tea bag, metronidazole (topical or systemic) to advanced dressing products such as activated charcoal dressing impregnated with silver 4, [11] [12] [13] [14] . Little clinical research has been done to compare and evaluate the effectiveness of these treatments. Topical metronidazole gel 0.75% to 0.8% has been shown to be the best evidencebased practice for odour control [15] [16] [17] [18] [19] [20] [21] . However, prolonged usage of antibiotics can become ineffective due to drug resistance 22, 23 .
In Singapore General Hospital, metronidazole powder and tea bag are the two most common odour control agents being used. Metronidazole powder is used more often than metronidazole gel (0.75%) because it is very costly. Based on a comparable wound size, a tube of metronidazole gel will costs S$12.25, while the powder form will costs S$1.70. Dry tea bags were used in additional to metronidazole powder as a secondary dressing for overwhelming odour. In view of the effects and limitations of various treatments used for controlling odour in fungating malignant wounds, the researchers decided to embark on this randomised controlled clinical trial study to compare the effectiveness of odour control with the two commonly odour-control agents. Green tea has been studied extensively in clinical trials over the past decades; studies have showed that polyphenolic compounds in green tea have chemopreventive, antibacterial, antiviral and antioxidative properties [24] [25] [26] [27] . Thus, the researcher decided to use the green tea fluid for wound cleansing and subsequently uses the dry green tea bag as secondary dressing.
METHOD Patient Selection
This study is a prospective randomised experimental study, conducted in Singapore General Hospital (SGH), an acute tertiary teaching hospital in Singapore. Permission to conduct this study was obtained from Centralised Institutional Review Board (CIRB) and the Head of Department. All hospitalised patients with malodorous fungating malignant wounds were eligible to participate in this study. Exclusion criteria were fungating malignant wound with fistula, sinus or exposure of bone; patients receiving systemic metronidazole; patients treated with topical metronidazole for more than 30 days and neutropenic patients with total white cell count of less than 1.5×10 9 /L. Thirty patients were recruited from November 2005 to October 2008.
Sample Size
Based on previous experiences of using tea bags as a secondary dressing for controlling overwhelming odour, it was anticipated that green tea treatment could reduced the odour score by two points on the Verbal Numeric Scale (VNS) as compared to topical metronidazole powder. Therefore, to achieve a statistically significant result for the above difference, a sample size of 15 patients in each group will provide an 80% power to detect a mean difference in VNS scores of two between the two groups with a significance level (alpha) of 0.05 (two-tailed).
Recruitment Strategy
Flyers were distributed to all relevant departments in the hospital to notify nurses and oncologists of the study. Staffs would contact the principal investigator or co-investigators of any potential subjects. The co-investigators would screened the patients for their eligibilty. An informational sheet about the study was provided and explained to patients. Once the patient agreed to participate, verbal consent was obtained from the primary physician before taking the written consent from the patient.
Randomisation of Patients
A research assistant randomised patients by independently picking a sealed opaque envelope to assign the patient to either treatment or control group. The randomisation process ( Fig. 1 ) was done in a block of 10 (five in each group). There were three blocks for the 30 patients. A new block will be added to the existing block when there was only one remaining sealed opaque envelope left.
Intervention
Each patient received seven consecutive days of treatment using the randomised dressing ( Fig. 2) . Seven days was selected as a cut-off point as most studies have demonstrated eradication of odour within 5 -10 days using topical metronidazole. Each patient was assigned to one nurse as data Proceedings of Singapore Healthcare  Volume 23  Number 1  2014 collector to follow up for one week. The odour score was rated by the patient and nurse independently upon removal of old dressing. In addition, the assigned nurse has to perform wound assessment, photograph it and conduct a short questionnaire on Day 1 and Day 7. To maintain internal consistency of data collection, all data collectors attended structured training sessions conducted by the principal investigator.
Instruments
The instruments used for the baseline assessment included wound assessment on location, shape, size, necrotic tissue type and amount. The necrotic tissue type and amount were the two main contributory factors of odour formation. The categories of these two factors were adopted from the Pressure Sore Status Tool (PSST) 28 as there was no validated tool for assessment of fungating wounds.
VNS was used as a measurement tool for rating the odour on a scale of 0 to 10 (0="no smell" and 10="the worst smell that one can imagine"). It was selected because rating of odour was subjective and the differences in the daily rating allowed an objective measurement of any subjective improvement. In additional, most patients in the hospital were familiar with the VNS tool as it was used daily for pain assessment as a fifth vital sign.
To enhance the validity of this tool, the assigned nurse has to score the odour daily upon removal of the old dressing, standing at one-arm length from the wound. The nurse would then record her score before asking the patient for his/her score. This is to ensure that there was no conferring between the patient and the nurse.
To assess patient's quality of life, a five-item questionnaire ( Fig. 3 ) was developed by the researchers who are trained in oncology nursing. The questionnaire were rated on a VNS of 0 to 10 (0 being the healthiest attribute and 10 being the worst). The main objective of this questionnaire was to assess whether improvement in odour has helped to enhance the patients' sense of self control, physical comfort, appetite and social interaction.
Apart from odour assessment, the wound was also monitored for healing progress by taking a picture using a digital camera on Day 1 and Day 7. The picture provides an objective assessment of the healing progress of the wound in term of its size, type and amount of necrotic tissues, and amount of exudates.
STATISTICAL ANALYSIS
Frequencies and percentages were calculated for categorical variables. Descriptive statistics were calculated for continuous variables. Wilcoxon ranksum test was used for statistical analysis to compare the malodorous scores between the two groups; comparing malodorous score rating by the patients and the assigned nurses and as well as pre and post questionnaires. The data were analysed within an intention-to-treat paradigm that include all available data on all randomised patients. One patient in the green tea group did not complete the seven days of treatment as she died of advanced cancer on Day 5, the malodorous scores for Day 5 to Day 7 were conservatively assumed as per scored on Day 4. 
RESULTS
Thirty patients with malodorous fungating wounds were randomised into either metronidazole (n=15) or green tea group (n=15). There were 27 females and 3 males in this study. The age of the patients ranged from 33 to 81 years and the median age for the metronidazole and green tea group was 46 years and 55 years respectively ( Table 1 ). The location of the fungating malignant wounds were breast (n=24), neck (n=2), groin (n=2), spine (n=1) and anus (n=1). One patient from the green tea group did not complete the study as she died on the Day 5 from advanced cancer. The wound size of the patients ranged from 21 cm 2 to 960 cm 2 ( Table 2) . Sizes of fungating wounds in the green tea group were significantly larger (P<0.04) than wounds in the metronidazole group. There was no significant difference in the type and amount of (Table 3 ) had shown reduction in malodorous score over seven days of treatment. There was no significant difference in the improvement of odour in either group (P>0.05). On Day 7, 50% of the patients reported having complete eradication of odour; nine of the patients were from the metronidazole group and six patients were from the green tea group. In both groups there was only one patient that reported having complete eradication of odour. Eight patients in green tea group reported having "cooling" effect on the wound bed after cleansing with the green tea fluid. No patient reported any side-effect and there was no adverse event regardless of the odour score (Table 4 ). Although there was a reduction of odour score as assessed by the assigned nurses but the results were not statistical significant (P>0.05) in both groups.
One assigned nurse rated the malodorous score of one patient in the green tea group as "0" whereas the patient rated it as "2" on Day 1. When the median scores of the odour were compared between nurses and patients, it was found that nurses generally rated odour scores lower than patients ( Table 3 and Table 4 ).
An analysis of pre (Day 1) and post (Day 7) questionnaire was conducted for all patients using Wilcoxon signed-rank test ( Table 5 ). All patients reported a remarkable improvement for odour control after Day 7 (p =0.00); interference with own life (p =0.00); physical discomfort (p =0.00); appetite (p =0.00); and social activities (p =0.00). However, there was no statistical significance between the two groups (p>0.05) except for Q5 (Table 6 ). Patients in the green tea group rated that the odour from their wounds had significantly impacted (P=0.04) their social activities prior to treatment.
DISCUSSION
This is the first study using green tea to clean fungating malignant wounds and the first randomised controlled study to compare the effectiveness of metronidazole and green tea in odour control. This study confirmed the efficacy of topical metronidazole powder and green tea in reducing the odour associated with malignant fungating wounds as assessed subjectively by both patient and nurse. Patients in both groups received seven days of treatment and have all reported reduction in odour rating. The results showed that green tea dressing was as effective as metronidazole powder and there was no statistical difference to demonstrate which treatment was more superior.
The colonisation of non-sporing anaerobes from necrotic tissue can release volatile fatty acid which produce offensive odour 2,4,5 . Thus, characteristics of the wound such as size, necrotic tissue and necrotic tissue amount could be the confounding factors in reduction of odour. The characteristics of the wounds in both groups were comparable except for patients in the green tea group have significantly larger wound sizes (Table 2 ). However, this study did not demonstrate any relationship between reduction of malodorous and the characteristics of the wound probably due to the small sample size.
The offensive odour associated with anaerobic colonisation or infection is distressing to both patients and caregivers. Sometimes healthcare professional (HCP) may assume that patients are used to the smell or may not be even aware of the odour from their wounds however our results had proven otherwise. Patients' odour scores were slightly higher than the nurses' scores. This might reflect the underestimation of HCP on the level of malodorous experienced by the patients. In addition, patients might not want to verbalise their distress from the odour spontaneously as they might feel embarrassed about the situation.
Most of the patients with malodorous fungating malignant wounds were in the advanced stage of cancer or were terminally ill. The presence of the offensive odour could heighten the misery of uncontrollable cancer and a sense of helplessness thus this is a crucial time for patients to be receiving support from loved ones. Therefore, the ability to have good control of the odour within a shortest period would enhance the quality of life for the patients and their caregivers. This is evidenced by the positive responses in the significant improvement in quality of life (QOL) (P= 0.00) in this study (Table 5 ). Nonetheless, the tool that assess the QOL in this sample of patients have not been validated hence it is recommended that future studies to validate the tools and also a larger sample size population are needed to compare the effectiveness of various odour controlling agents. Qualitative studies would also provide insightful experience from this group of patients and their caregivers.
Limitations
Most malodorous fungating malignant wounds are from advanced cancer which are not responsive Another limitation associated with difficulties in controlling some of the confounding factors such as wound characteristics. This was surfaced in the study as the characteristics of fungating wounds can be very diverse; these included the wound size, necrotic tissue type and necrotic amount. The difficulty of controlling confounding factors was further complicated by lack of staging tool for fungating wounds.
In the market, there are various types and grades of green tea. As there was no study done on using green tea to clean the fungating wound, the researchers selected a Japanese green tea bag that was more economical (S$5.60/50 tea bags) and is easily available. In a couple of studies 13, 14 , jasmine green tea bags had been used however the fragrance from the jasmine tea would make this study bias therefore a plain and odourless green tea was selected instead. In future, there is a need to standardise the types and grades of green tea for wound care.
The measurement of QOL based on the questionnaire formulated by the researcher was not validated therefore future studies could analyse more components affecting QOL based on validated tools.
Lastly, there is a need for a longer follow up period to assess the effectiveness of using green tea to cleanse and eliminating odour from the fungating wounds. The data collection period in this study (seven days) was chosen based on the average length of stay in hospital. For future study, it is recommended that a longer follow up period to monitor the progress especially after patients are discharged from the hospital into the community or even inpatient hospice would be useful.
Implication for Clinical Practice
This study can serve as a platform for oncology nurses to establish an evidence-based practice through innovative methods. More studies can be done in a larger scale to compare the effectiveness of various odour controlling agents. A cost-effective treatment should also be a priority when caring for patients with cancer as health care cost is one of the main concerns for many patients. The current practice of using metronidazole to control odour should be used cautiously as it might increase the risk of antibiotic resistance. There should be a recommendation on a standardised dose of metronidazole for dressing as there is a wide variation between institutions and preferences of the individual clinicians.
This study could also highlight the need for the clinicians to openly discuss with patients and caregivers on how the odour can affect their daily living. By being open to discuss such embarrassing issue, it will allow patients to express their distress and thus provide the opportunity for healthcare professionals to allay anxiety and reassure patients by recommending an appropriate intervention to control the pervasive smell.
The researchers acknowledged the importance of having a validated tool in the clinical practice to grade the stages of fungating wounds. Validated tools also allow future studies to have a standardised measurement for comparison of findings. Thus, it is recommended to develop a tool to grade the stages of fungating wound.
CONCLUSION
This study has demonstrated a favourable alternative method for the management of malodorous fungating malignant wound. The results have shown that green tea is as effective as metronidazole powder. It is a simple and effective innovation in wound management for the oncology patients with malodorous fungating wounds. In addition, using green tea avoids the risk of drug resistance from prolonged use of metronidazole powder as well as enhances the quality of life for the oncology patients and their caregivers through effective odour control. Green tea bag is more affordable than other commercial dressing materials. It is also easily available and the practice is acceptable by patients. 
